The roles of pH in regulation of uterine contraction in the laying hens.
In the laying hens, the uterus (shell gland) plays essential roles in calcium transfer for calcification of the eggshell and expulsion of the egg through the vagina for oviposition. Much is known about the effects of pH changes on eggshell production of the uterus. However, very little is understood about the effects of pH changes on uterine contractility. We investigated the effects of pH changes on uterine contraction in the laying hens. The laying hens were humanely killed, and strips of uterine smooth muscles were isolated. Isometric force was measured and the effects of intracellular and extracellular pH changes studied. The results show that alterations of pH clearly have marked effects on force in the hen uterus. Both intracellular and extracellular acidifications significantly decreased uterine activity, whether it arises spontaneously or in the presence of agonists such as prostaglandin F(2alpha) and arachidonic acid. Alkalinization produced the opposite effects. Thus, changes in pH can regulate uterine contraction. This insight into pH regulation of the uterine activity provides a focus for egg production management directed at physiological and pathological oviposition in the laying hens.